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ABSTRACT: 

PURPOSE: To realize a practical operation without a fear of reducing the 
creep strength and the fatigue strength of an aluminum casting runner of the 
compressor of a supercharger, and without generating a thermal deformation of a 
bearing and its seal, under the condition of a high rotation and a high load of 
the engine, or under the condition that the outlet pressure of the compressor 
is high. 

CONSTITUTION: The downstream side of an intercooler 5 provided to a suction 
pipe 4 connecting from the compressor 3 of a supercharger 1 to the intake 
manifold of an engine; and a ring form pocket 13 provided to the periphery of 
the compressor 3 and a bearing between an exhaust turbine 2 and the compressor 
3;' are connected by a cooling air piping 8, and an electromagnetic valve 9 is 
provided to the cooling air piping 8. A controller 10 to control to open and 
close the electromagnetic valve 9 according to the operating condition of the 
supercharger 1 is also provided. 
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(54) SUPERCHARGER COOLING DEVICE OF ENGINE 

(57)Abstract: 

PURPOSE: To realize a practical operation without a fear of reducing 
the creep strength and the fatigue strength of an aluminum casting 
runner of the compressor of a supercharger, and without generating a 
thermal deformation of a bearing and its seal, under the condition of a 
high rotation and a high load of the engine, or under the condition that 
the outlet pressure of the compressor is high. 
CONSTITUTION: The downstream side of an intercooler 5 provided to 
a suction pipe 4 connecting from the compressor 3 of a supercharger 1 
to the intake manifold of an engine; and a ring form pocket 13 provided 
to the periphery of the compressor 3 and a bearing between an exhaust 
turbine 2 and the compressor 3; are connected by a cooling air piping 8, 
and an electromagnetic valve 9 is provided to the cooling air piping 8. A 
controller 10 to control to open and close the electromagnetic valve 9 
according to the operating condition of the supercharger 1 is also 
provided. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The supercharger cooling system of the engine characterized by to have the controller which connects the 
downstream and said compressor of the intercooler with which the inhalation-of-air system way connected to an engine 
intake manifold from said compressor was equipped in the supercharger of the engine which consists of an exhaust gas 
turbine and a compressor which rotates by this exhaust gas turbine by cooling-air piping, forms a solenoid valve in this 
cooling-air piping way, and carries out closing-motion control of this solenoid valve according to the operation situation 
of a supercharger. 

[Claim 2] In the supercharger of the engine which consists of an exhaust gas turbine and a compressor which rotates by 
this exhaust gas turbine While connecting the downstream and said compressor of the intercooler with which the 
inhalation-of-air system way connected to an engine intake manifold from said compressor was equipped by cooling air 
piping An annular pocket is prepared in the periphery of the bearing of said exhaust gas turbine and compressor. The 
supercharger cooling system of the engine characterized by having the controller which connects this pocket and said 
cooling air piping, forms a solenoid valve in this cooling air piping way, and carries out closing motion control of this 
solenoid valve according to the operation situation of a supercharger. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to an engine supercharger cooling system. 
[0002] 

[Description of the Prior Art] The engine supercharger consists of compressors which rotate by the exhaust gas turbine 

and this exhaust gas turbine as everyone knows. 

[0003] 

[Problem(s) to be Solved by the Invention] When the impeller of a compressor was a product made from aluminum 
casting and it operated by high rotation and the high-pressure force ratio, the periphery section of an impeller became an 
elevated temperature, the creep strength of an ingredient and fatigue strength fell, and there was a possibility that 
practical use operation might become difficult. Moreover, there was a problem which a lubricating oil and exhaust gas 
reveal according to heat deformation of the turbine side shaft carrier seal section. 

[0004] The purpose of this invention is offering the supercharger cooling system of the engine which solved the above- 
mentioned problem. 
[0005] 

[Means for Solving the Problem] The summary of this invention for attaining the above-mentioned purpose connects the 
downstream and said compressor of the intercooler with which the inhalation-of-air system way connected to an engine 
intake manifold from said compressor was equipped by cooling-air piping, forms a solenoid valve in this cooling-air 
piping way, and is equipped with the controller which carries out closing-motion control of this solenoid valve according 
to the operation situation of a supercharger in the supercharger of the engine which consists of an exhaust gas turbine and 
a compressor which rotates by this exhaust gas turbine. 

[0006] In the supercharger of the engine which consists of an exhaust gas turbine and a compressor which rotates by this 
exhaust gas turbine While connecting the downstream and said compressor of the intercooler with which the inhalation- 
of-air system way connected to an engine intake manifold from said compressor was equipped by cooling air piping An 
annular pocket is prepared in the periphery of the bearing of said exhaust gas turbine and compressor, this pocket and 
said cooling air piping are connected, a solenoid valve is formed in this cooling air piping way, and it has the controller 
which carries out closing motion control of this solenoid valve according to the operation situation of a supercharger. 
[0007] 

[Function] A part of inhalation of air which carried out opening of the solenoid valve in the situation that a supercharger 
is operated by high rotation and the high-pressure force ratio, and was cooled by the intercooler by the above-mentioned 
configuration is supplied to a compressor and bearing by cooling air piping, and bearing and an impeller are cooled 
compulsorily. 
[0008] 

[Example] The example of this invention is explained based on a drawing below. In drawing 1 , 1 is a supercharger and 
consists of an exhaust gas turbine 2 which has impeller 2a, and a compressor 3 equipped with impeller 3a which rotates 
by this exhaust gas turbine 2. 

[0009] Said exhaust gas turbine 2 is connected with the exhaust manifold and exhaust pipe 6 of****, and said 
compressor 3 is connected by the intake manifold and inlet pipe 4 of ****. 

[0010] Moreover, the intercooler 5 which cools the inhalation of air which carried out the temperature rise by the 
compressor 2 in the middle of said inlet pipe 4 is arranged. 

[001 1] This invention is the structure equipped with the controller 10 which forms a slit 7 in the downstream of said 
intercooler 5, the periphery section of impeller 3a of said compressor 3, and a corresponding location, connects the 
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downstream and said slit 7 of said intercooler 5 by the cooling air piping 8, forms a solenoid valve 9 in the middle of this 
cooling air piping 8, and carries out closing motion control of this solenoid valve 9 according to the operation situation 
of a supercharger 1. 

[0012] Moreover, in addition to the aforementioned structure, the annular pocket 13 is formed in the periphery of the 
bearing 1 1 of impeller 2a of an exhaust gas turbine 2, and impeller 3a of a compressor 3, and this pocket 13 and said 
cooling air piping 8 are connected. 

[0013] The operation situation of the supercharger 1 which carries out closing motion control of said solenoid valve 9 by 
the controller 10 inputs the outlet pressure of rotation of an engine, a load, or a compressor 3 into a controller 10, and the 
time of engine high rotation and a heavy load, or when the outlet pressure of a compressor 3 is high, it is carrying out 
opening control of the solenoid valve 9. 

[0014] Since this invention is the structure as above-mentioned, the solenoid valve 9 has been closed in the field in 
which the outlet pressure of rotation of an engine, a load, or a compressor 3 does not affect impeller 3 a of a compressor 
3. 

[0015] However, the time of the high rotation of the engine which affects impeller 3a of a compressor 3, and a heavy 
load, or when the outlet pressure of a compressor 3 is high, opening control of the solenoid valve 9 is carried out, and a 
part of inhalation of air cooled by the intercooler 5 is supplied to a compressor 3 through the cooling air piping 8 and a 
slit 7, it cools impeller 3 a of a compressor 3 compulsorily, and controls the temperature rise of the periphery section of 
impeller 3 a of a compressor 3. 

[0016] Moreover, the annular pocket 13 is formed in the periphery of the bearing 1 1 of impeller 2a of an exhaust gas 
turbine 2, and impeller 3a of a compressor 3, bearing 1 1 and its seal section 12 are compulsorily cooled in the structure 
which connected this pocket 13 and said cooling air piping 8, and, in addition, the temperature rise of the periphery 
section of impeller 3a of a compressor 3 is controlled further. 

[0017] Operation is made possible, without there being no possibility of falling the creep strength of impeller 3a of the 
compressor 3 made from aluminum casting and fatigue strength, and generating heat deformation of bearing 1 1 and its 
seal section 12 by this, the time of engine high rotation and a heavy load, or when the outlet pressure of a compressor 3 is 
high. 
[0018] 

[Effect of the Invention] This invention connects the downstream and said compressor of the intercooler with which the 
inhalation-of-air system way connected to an engine intake manifold from the compressor of a supercharger was 
equipped by cooling air piping as mentioned above. Form a solenoid valve in this cooling air piping way, and since it is 
the configuration equipped with the controller which carries out closing motion control of this solenoid valve according 
to the operation situation of a supercharger, the time of engine high rotation and a heavy load, or when the outlet 
pressure of a compressor is high, it sets. The fall of the creep strength of the impeller made from aluminum casting of a 
compressor and fatigue strength can be prevented. An annular pocket is prepared in the aforementioned configuration at 
the periphery of the bearing of an exhaust gas turbine and a compressor. With the configuration equipped with the 
controller which connects this pocket and said cooling air piping, forms a solenoid valve in this cooling air piping way, 
and carries out closing motion control of this solenoid valve according to the operation situation of a supercharger It has 
the effectiveness which enables practical use operation, without generating heat deformation of bearing and its seal 
section in addition to the aforementioned effectiveness. 
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